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CLAIMS 

WE CLAIM AS OUR INVENTION: 

1 . An appi^atus for at leas t partially normalizing an axial flow velocity 
distribution of a flow of cooling air su])plied by a fan to a locomotive dynamic 
braking grid resistor stack, the apparat is comprising a flow turning varie disposed in a 
flow of cooling air downstream of a n and upstream of si resistor stack, the flow 



turning vane oriented within the flow 



of cooling air to direct a portion of the cooling 




air from a relatively higher velocityp< )r^ion of the flow of cooling air into a relatively 
lower velocity portion of the flowil 



2. _ The apparatus of claiml 1, wherein the flow turning vane comprises an 
annular member having a length alonjj an axis of the flow of cooling air and having an 
inside diameter dimension perpendici lar to the axis that decreases along the axis in 
the direction of the airflow for directi ig a portion of the cooling air from a relatively 
higher velocity annular portion of the flow of cooling air into a relatively lower 
velocity center portion of the flow of cooling air. 

3. The apparatus of clain 1, further comprising: 
a duct bounding the flow of cooling a r; and 

the flow tuming vane comprising a cc mer member disposed proximate a comer of the 
duct for directing a portion of the coo ing air from a relatively higher velocity annular 
portion of the flow of cooling air into a relatively lower velocity comer portion of the 
flow of cooling air. 



4. The apparatus of claim 3, wherein the flow tuming vane comprises a 
V-shaped member disposed proximat 5 the comer. 
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5. The apparatus of c 
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aim 1 , further comprising: 
a duct bounding the flow of cooUhg air; 

a first flow tuming vane comprismg an annular member disposed within the duct for 

air from a relatively higher velocity annular portion 
of the flow of cooling air into a riblatively lower velocity center portion of the flow of 
cooling air; and / 

a second flow tuming vane comprising a comer member disposed proximate a 
corner of the duct for directing a portion of the cooling air from the relatively higher 
velocity annular portion of the flow of cooling air into a relatively lower velocity 
comer portion of the flow of ccjoling air. 

6. The apparatus oi'claim 5, wherein the comer member is connected to 
the duct and the annular mem^ tj^connected to the comer member. 

7. The apparatus ofl claim 1, further comprising: 
a first flow tuming vane dispos< ;d in the flow of cooling air upstream of the resistor 
stack; and 

a second flow tuming vane disfjosed in the flow of cooling air downstream of the first 
flow tuming vane and upstreair of the resistor stack. 

8. A cooling appar; itus for a locomotive dynamic brake resistor grid 
stack, the cooling apparatus comprising: 

a fan for inducing a flo^ ^ of air having a cross-section with a relatively higher 

Yer velocity area; 

air away from the fan to an inlet of a locomotive 



velocity area and a relatively lo 
a duct for directing the flow of 



dynamic brake resistor grid stac k; and 



a flow directing diffusei 



disposed within the duct for directing a portion of the 
flow of air from the relatively higher velocity area into the relatively lower velocity 
area to at least partially normal: ze a flow velocity distribution of the air entering the 
30 inlet of the grid stack. 
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9. 

flow fan. 



The cooling apparatus ol claim 8, wherein the fan comprises a mixed 



10. The cooling apparatus of claim 8, wherein the further flow directing 
5 diffuser^corhprises a first annular flow directing vane disposed within the duct for 

directing a portion of the flow of air mrom a relatively higher velocity annular area to a 
relatively lower velocity center area jof the duct. 
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11. The cooling apparatus of claim 10, further comprising a second 
annular flow directing vane disposed within the duct upstream of the first annular 
flow directing vane and cooperating with the first annular flow directing vane to 
direct the portion of the flow of air fi"om the relatively higher velocity annular area to 
the relatively lower velocity center area of the duct. 



15 



12. The cooling apparktus 
member disposed within the dvyct 
relatively higher velocity annul 



2^ 



duct. 



K 



of claim 8, further comprising a comer vane 
r cfirecting a portion of the flow of air from a 
area to a relatively lower velocity comer area of the 



13. A locomotive dypamic braking grid package comprising: 
a plurality of electrical resistors packaged in a grid stack; 
a fan for producing a flow of cooling air; 
a duct for directing the flow of cooling air from the fan to the grid stack for cooling 
the plurality of electrical resis ors; and 
25 a flow turning vane di ;posed within the duct for directing a portion of the 

velocity area into a lower axial velocity area of the 
duct to at least partially normalize an axial flow velocity profile of the cooling air as it 
enters the grid stack. 

30 ' 14. The locomotive dynamic braking grid package of claim 13, wherein 

the fan comprises a mixed flbw fan. 
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Pff\ /{3 15. A locomotive dynamic braking grid package comprising: 
a plurality of electrical resi >tors packaged in a grid stack; 
a mixed flow fan for producing a flow of cooling air; and 
a duct for directing the flow of cooling air from the fan to the grid stack for cooling 
5 the plurality of electrical resistors! 
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16. The locomotive dynamic braking grid package of claim 15, further 
comprising an annular flow turning vane disposed within the duct for directing a 
portion of the cooling air from a higher axial velocity annular area into a lower axial 
velocity center area of the duct lo at least partially normalize an axial flow velocity 
profile of the cooling air as it enters the grid stack. 
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17. The locomotiv 
comprising a comer vane 
the duct for directing a portior 
aimular area to a relatively 



dynamic braking grid package of claim 16, ftirther 
meniber attached between the annular flow turning vane and 
of the flow of air from the relatively higher velocity 
loxi^er velocity comer area of the duct. 
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The locomotive ; 




dynamic braking grid package of claim 15, further 

compnsmg: 

a first annular flow turning vahe disposed within the duct for directing a portion of the 
cooling air from a higher axia 1 velocity aimular area into a lower axial velocity center 
area of the duct; and 

a second annular flow turning vane disposed within the duct downstream of the first 
annular flow turning vane an< i cooperating with the first annular flow turning vane to 
direct the portion of the cooli ig air from the higher axial velocity annular area into the 
lower axial velocity center ar ?a of the duct to at least partially normalize an axial flow 
velocity profile of the coolini ; air as it enters the grid stack. 
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